Microsymposia compound semiconducters such as Cu(In,Ga)Se2 as absorbers. Since the availability of indium is an object of concern regarding solar cell large scale production, its replacement with Zn and Sn is beneficial in this sense. The alternative compound kesterite (Cu2ZnSnS4) has promising characteristic optical properties. The structure of kesterite consists of a ccp array of sulfur atoms, with metal atoms occupying one half of the tetrahedral voids. In literature an ordered distribution of Cu + , Zn 2+ and Sn 4+ is described. A disordered distribution may cause site defects and hence influences the electronic properties of the material. Thus the degree of cation order plays a crucial role and was therefore the focus of the presented investigations. Combined neutron and X-ray diffraction experiments revealed that the degree of cation order depends on the thermal history of the kesterite. In quenched samples Cu + and Zn 2+ are disordered, whereas in samples where a controlled cooling was applied, a certain degree of cation order is achieved. To shed more light into the formation process of kesterite, in-situ high temperature synchrotron X-ray diffraction experiments on stochiometric mixtures of binary and ternary sulfides were perfomed. Structural phase transitions and formation of new phases, resulting in kesterite formation, can be observed in detail by mapping the diffractograms and Rietveld analysis. The variation of the kesterite lattice parameter with temperature, especially during the kesterite nascency, indicates changes in the cation distribution. Completing the presentation, first promising results of kesterite thin film solar cells will be shown. Quantitative phase analysis of ProRoot Mineral Trioxide Aggregate (MTA) was performed applying the Rietveld method to its X-ray powder diffraction data (XRD). Six crystalline phases were identified as constituents: bismuth oxide, tricalcium silicate, dicalcium silicate, calcium dialuminate, calcium sulphate dehydrated, and tricalcium aluminate. In order to limit the entries for phase identification, chemical analysis by Energy Dispersive Spectrometry (EDS), Rutherford Backscattering Spectrometry (RBS) and Particle induced X-ray emission (PIXE) were used and was found in agreement with the phases identified by XRD. As cement for use in dentistry, MTA has been investigated as root-end filling and as sealing material in periapical dental surgeries, showing good response in the forming tissue. In cases of open apices, MTA seems to act in cell reactions stimulating the regeneration of biological tissue. The action of MTA can be explained on the basis that when tricalcium and dicalcium silicates are hydrated, they produce calcium silicate hydrate gel (CSH) and calcium hydroxide. The last acts as alkaline reservoir, keeping the pH at higher values creating an unfavourable environment for bacteria to survive. On the other hand, the release of calcium atoms from the cement in adjacent tissues stimulate hard tissue deposition. The field of functional molecular materials has seen a very rapid progress since the discovery of a variety of cooperative solid-state properties such as conductivity and superconductivity, non-linear optics, and ferromagnetism. Currently, one of the most appealing aims in this field is that of creating complex materials in which these cooperative properties can be tuned by external stimuli (light, temperature, pressure). One can imagine two possible approaches to reach this goal: a) The two-network approach, which is based on materials formed by two molecular networks. In this case the magnetic or conducting properties of one of the two networks are influenced by the structural changes induced in the crystal lattice by the second network, which is formed by a switchable molecule; b) The one-network approach, which is based on materials formed by a single magnetic or conducting molecule-based network. In this case the material contains in this network an electroactive or photoactive molecular component that can switch when the external perturbation is applied. Here we will show two examples that illustrate this concept in molecular magnetism. The first one is provided by twonetwork materials formed by bimetallic oxalato-based magnets and spin-crossover Fe(II) and Fe(III) complexes, while the second one is provided by one-network Prussian-Blue materials that undergo magnetic switching when an external pressure is applied.
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Structures and physical properties of single-component molecular metals
Akiko Kobayashi
Nihon University, College of Humanities and Sciences, Tokyo, Japan, In contrast to typical inorganic metals composed of single elements, such as sodium and copper, all of the molecular metals developed until recently had been consisted of more than two kinds of molecules. 
